Abstract: In our previous work, samples with a composition of 95 wt% Mg + 5 wt% CMC (Carboxymethylcellulose, Sodium Salt, [C 6 H 7 O 2 (OH) x (C 2 H 2 O 3 Na) y ] n ) (named Mg-5 wt%CMC) were prepared through hydride-forming milling. Mg-5 wt%CMC had a very high hydrogenation rate but a low dehydrogenation rate. Addition of Ni to Mg is known to increase the hydrogenation and dehydrogenation rates of Mg. We chose Ni as an additive to increase the dehydrogenation rate of Mg-5 wt%CMC. In this study, samples with a composition of 90 wt% Mg + 5 wt% CMC + 5 wt% Ni (named Mg-5 wt%CMC-5 wt%Ni) were made through hydride-forming milling, and the hydrogenation and dehydrogenation properties of the prepared samples were investigated. The activation of Mg-5 wt%CMC-5 wt%Ni was completed at the 3 rd hydrogenation-dehydrogenation cycle (N=3).
INTRODUCTION
Magnesium forms magnesium hydride, MgH 2 , which has high energy density and is a reversible hydride.
Magnesium hydride has a high hydrogen capacity (7.66 wt%). Magnesium is abundantly available and of low cost. However, MgH 2 has an unfavorable high hydrogen release temperature (about 573 K in 1.0 bar hydrogen), slow dehydrogenation kinetics, and a high chemical affinity with air and oxygen [1] .
Many studies to improve the hydrogenation and dehydrogenation characteristics of magnesium have been carried out by alloying metallic elements with magnesium or magnesium hydride [2] [3] [4] , by adding intermetallic compounds [5] [6] [7] [8] or carbon materials [9] to magnesium or magnesium hydride, by preparing Mg-based compounds [10] [11] [12] , and by applying various processing or treatment methods to magnesium or magnesium hydride [13] .
Liang et al. [4] reported that mechanical alloying could be used to produce a nanocrystalline Mg 2 Ni intermetallic compound or a nanocrystalline Mg and Mg 2 Ni composite powder. A Mg 2 Ni intermetallic compound prepared by mechanical alloying could be hydrogenated rapidly without activation process. Activation of the Mg+Mg 2 Ni composites was required. However, the activated nanocrystalline Mg+Mg 2 Ni had better hydrogenation kinetics at low temperature (423 K) than nanocrystalline Mg 2 Ni and had a high hydrogen-storage capacity. Huot et al. [8] Table 1 . Samples were handled in an argon atmosphere.
Variations in the stored and released hydrogen amount were measured according to time using a Sieverts' type hydrogenation and dehydrogenation apparatus previously explained in detail [16] . A half gram of the samples was used for these measurements. 
RESULTS AND DISCUSSION
The quantity of hydrogen stored by sample H was calculated using the sample weight as a criterion. The quantity of hydrogen released from sample D was also calculated using the sample weight as a criterion.
The units of H and D were weight percent (wt%).
The quantities of hydrogen stored for x min were indicated as H (x min) and the quantities of hydrogen released for x min were indicated as D (x min). adsorbed on the surfaces of particles while the sample was being treated and being exposed to air to obtain We think that the hydride-forming milling of Mg with CMC and/or Ni increases the hydrogenation and dehydrogenation rates by forming imperfections (which make nucleation easy), creating newly exposed reactive surfaces (which increases in the reactivity of Mg particles with hydrogen) and decreasing the particle size of Mg (which decreases the diffusion distances of the hydrogen atoms) [19] [20] [21] [22] [23] [24] [25] [26] [27] . A comparison of Fig. 4 and 
CONCLUSIONS
We added to increase the dehydrogenation rate of 
